


OE Detection,

OE Excavation, and

OE Detonation.

3.2.2 Brush/Grass Clearance/Surface Survey. If required, brush and tall grass will be cleared

using mechanical equipment and/or hand-held tools. The level of effort will vary over the site,

depending on the density of growth and terrain. Prior to beginning brush clearing and surveying

activities, UXO qualified personnel will perform a visual surface sweep to ensure that no OE

items that may pose a safety hazard exist on the surface. The UXO personnel may use

geophysical instruments to locate OE depending on the density of the vegetation. The surface

will be surveyed and a grid system put in place.

3.2.3 OE Detection. A survey to locate surface and potential sub-surface OE items will be

performed. The survey will employ one or more technologies to remotely detect metallic bodies

in the soil. Technologies that could be employed include magnetometer and electromagnetic

(EM) detection. The selection of the best technology depends on the properties of the OE to be

located, including whether the ordnance is found on the surface or below the surface, and the

characteristics of the location where the OE is located, such as topography, vegetation, and

geology.

3.2.4 OE Excavation During a subsurface clearance operation, buried OE or suspected OE

identified by the geophysical surveyor other detection methods requires excavation for removal.

After an exclusion zone is established, the excavation of the OE item then takes place with either

hand tools or mechanical equipment depending on the suspected depth of the object. Once the

OE item is exposed, it is then inspected, identified, and transported to a designated area for

cataloging and eventual disposal. If it is determined during the OE inspection that the item

cannot be safely moved, then it may be necessary to destroy the OE item in place.

3.2.5 OE Detonation. Recovered OE items confirmed or suspected to have an explosive hazard

will be destroyed by detonation. All detonation activities will be performed in accordance with a

UXO Operational Plan approved by the USAESCH. bisposal of recovered OE can take one of

three different forms: off-site demolition and disposal; remote, on-site demolition and disposal;

and in-place demolition and disposal 'he decision regarding which of these techniques to use is
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based on the risk involved in employing the disposal option, as determined by the specific area' s

characteristics and the nature of the OE item recovered.

If transported off-site for destruction, the OE would be transported by either Army

personnel or by a qualified UXO contractor. The transportation of OE is performed in

accordance with the provisions of 49 CFR 100-199 and applicable state and local laws. A

Transportation Plan detailing the route and procedures used during the transportation is prepared

and approved prior to engaging in any off-site OE transport to ensure all safety aspects of the

movement have been addressed. It is not anticipated that off-site transportation of OE for

destruction will be necessary during this removal action.

If OE is recovered in close proximity to occupied buildings it may not be possible to

safely destroy the OE item in place. In this instance, if the item is deemed safe to move, the OE

item can be moved to a remote part of the project site where demolition and disposal can safely

take place. Engineering controls, such as sandbag mounds and sandbag walls over and around

the OE item, are often used to minimize the blast effects when an OE item is destroyed in this

manner .

Finally, an OE item may be destroyed in place. This technique is typically employed

when the OE item cannot be safely moved to a remote location or if the OE items are located in

an area that is sufficiently remote. When this technique is employed, engineering controls such

as sandbag mounds and sandbag walls over and around the OE item are often used to minimize

the blast effects.

3.3 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES

3.3.1 The removal action for the M2 Parcel is limited to the removal of OE from the ground

surface and subsurface. Since the purpose of this removal action is for OE removal only, the

number of alternatives evaluated was limited in number. The Army considered a total of four

removal action alternatives during initial screening. The No Further Action alternative was

considered in order to confirm that a removal action must be taken.
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The alternatives considered in this EE/CA are'

Alternative 1 -No Further Action.

Alternative 2- Land Use Controls.

Alternative 3 -Construction Support.

Alternative 4- Surface & Subsurface Clearance to Depth with LUCs.

Alternative 1 -No Further Action. Lhis alternative requires no action at the site.

Recommendation of this alternative may leave undiscovered OE in the environment that poses

an undetermined risk to the public. This alternative would not remove any ordnance

contamination from the site, nor would it impose any land use controls (discussed below).

Alternative 2- Land Use Controls. This alternative as a stand-alone remedy could

consist of various public awareness components including printed media, an ad-hoc committee,

classroom education, visual media, and exhibits/displays, as well as policy modifications by

subsequent owners and deed notices. This alternative does not include the removal of OE.

3.3.3 Alternative 3 -Construction Support. Alternative 3 would entail providing surface and

subsurface clearance of OE in support of planned construction activities. The clearance would

be limited to areas where intrusive activities are necessary to complete construction. Clearance

activities would not be scheduled until a construction design was available. UXO qualified

personnel would use metal detection devices to ensure that any OB items that may exist above

or below the ground surface in areas where intrusive construction activities were planned were

detected. Any OE located during the sweep would be inspected to ensure its stability and

disposed of in accordance with the approved detailed work plan.

Alternative 4 -Surface & Subsurface Clearance of OE to Depht with LUCs .

Alternative 4 includes the surface and subsurface clearance of OE items to depth with LUCs.

Any land use controls will be delineated in a Land Use Control Implementation Plan (LUCIP).

LUCs in the form of site specific OE education and handouts may be part of these land use

controls. Also, land surveying and brush clearing operations would be necessary .Alternative 4
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could be conducted using either of two different technology approaches that have been proven

in large field scale applications under similar conditions for detection:

Hand-held magnetometers "mag and flag"

Digital geophysical mapping

.

.

3.3.5 Hand-held Magnetometers. During the removal action, a hand-held metal detection device

capable of perfomling both the surface sweep and the subsurface survey will be used to locate

surface and potential subsurface OB. All subsurface anomalies would be flagged to identify their

location. Intrusive investigations would be conducted at each suspect anomaly location until the

anomaly is identified. All OB identified would be disposed of in accordance with the approved

detailed work plan. This technology is capable of detecting the potential OE at this site at the

depths at which it is anticipated to be encountered. This approach would minimize the amount of

brush clearing needed as well as expedite the reacquisition of each anomaly. However, this

approach does not provide a digital output which could identify potential data gaps or allow for

greater discrimination ability to minimize the amount of investigation of anomalies required.

3.3.6 Digital Geophysical Mapping. During the removal action phase, the entire site would be

geophysically surveyed using a proven technology to detect and identify , through digital output,

the location of subsurface anomalies. The geophysical data would be analyzed to identify

anomalies that could potentially be OB. These anomalies would then be relocated and intrusive

investigations would be conducted to identify the anomaly. All OB identified would be disposed

of in accordance with the approved detailed work plan. This technology is capable of detecting

the potential OB at this site at the depths at which it is anticipated to be encountered. This

approach would require more brush clearing needed as well as additional time to analyze the data

and reacquire each anomaly. However, this approach does provide a digital output which could

identify potential data gaps or allow for greater discrimination ability to minimize the amount of

investigation of anomalies required.

3.4 ANAL YSIS OF REMOV AL ACTION AL TERNA TlVES
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3.5 Comparative Analysis of Alternatives

3.5.1 Alternatives 1, 3, and 4 were further analyzed in greater detail. The detailed analysis

consists of an assessment of individual alternatives against each of nine evaluation criteria and

a comparative analysis that focuses upon relative performance of each alternative using those

criteria. The purpose of the detailed comparative analysis is to assist in development of an

Action Memorandum which will determine the removal action to be taken at the site.

3.5.2 Criteria Used for Evaluation. The relative significance of factors within each of nine

criteria were analyzed. Evaluation criteria were as follows:

Effectiveness:

Overall protection of human health and the environment

Compliance with ARARs

Long-term effectiveness and permanence

Reduction of mobility and volume through treatment (toxicity is not applicable to an

OE explosive hazard)

Short-term effectiveness.

Implementability'

Technical feasibilty.

A vailability of services and materials.

Administrative feasibility.

Regulatory ICornrnuntiy Acceptance

Cost

3.5.3 These criteria are categorized into three groups: Threshold criteria, primary balancing

criteria, and modifying criteria. Overall protection of human health and the environment and

compliance with ARARs (unless a specific ARAR is waived) are threshold requirements that

each alternative must meet in order to be eligible for selection. Therefore, if an alternative
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were to receive a score of zero for one of the threshold requirements, then the alternative

would not be considered further,

The five primary balancing criteria are long-term effectiveness and permanence; reduction of

mobility or volume through treatment; short-term effectiveness; implementability; and cost.

Regulatory and community acceptance are modifying criteria that are to be considered in

selection of the alternative.

3.5.4 Each alternative was evaluated and compared for the following criteria: effectiveness

(overall protection, ARARs, long-terrn effectiveness, reduction of mobility and volume, and

implementability ( technical, availability,short -term effectiveness) , administrative , state

acceptance), and cost. A single score from 0 to 3 was given for each of these sub-criteria for

total possible score of 30. For those sub-criteria which were evaluated using more than one

evaluation factor. evaluation factors were scored individually, and the average score was used

as the overall score for that sub-criteria. The scoring basis is presented in Tables 3.3 and 3.4.
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TABLE 3.3
Comparative Analysis Rating Factor Basis -Effectiveness

Criterion I Rating
Points

Overall Protection of Human Health and the Environment

Alternative will provide ultimate long-term mitigation of threats to public health, welfare, and the-
environment.
Alternative will mitigate threats to public health, welfare, and the environment, but long-term future
threats could occur due to failure.

~

1Alternative will mitigate threats to public health, welfare, and the environment, but long-term future
threats are likely due to failure.

the
environment.

01

Compliance with ARARs and other Criteria, Advisories, and Guidance as Practicable

Alternative will comply with ARARs, other criteria, advisories, and guidance as practicable with no furth
required.

3

...

0

"'

01

""'

I ~I

1!
01

01

Some further action will be requirea-rn order to comply with ARARs. other criteria, advisories, and
guidance as practicable, but it is probable that compliance will easily be achieved.
Extenslvefurthefaction will be required in order to comply with ARARs, other criteria, advisories, and 9
as practicable, and/or achievement of compliance is uncertain.

Long-term effectiveness
Alternative provides pennanent treatment or disposal with future risk essentially"eliminated with no need
for Land Use Controls
Al~ative requIres limited Land Use Controls which can be assumed to be reliable, leaving little
likelihood of future risk.
Alternative requires extensive Land Use Controls which can be assumed to be reliable, leaving little
likelihood of future risk. ~ ~-
Uncertamty of future risk or reliability of controls. c ' c

c Cccc'.o ccReduction of Mobility or Volume -

c,c"""
It is anticipated that the alternative will reduce the mobility and volume completely.

It IS antlcIpated that the alternative will reduce the mobility and volume to a large-exieni OB is
expected to remain at undetectable levels. ", " -
The alternative reduces mobility but not volume. c

c "'cc'
Alternative provides no reduction of mobility or volume. 'c

.c"---"
Amount of OE to be destroyed, treated or recycled. ';;'!'r~

ccc ;c
The alternative destroys, treats~ and/or recycles all identified conventional OB.

The alternative destroys, treats, and/or recycles >75% of all identified co
.-

The alternative destroys, treats, and/or recycles some component all identified conventional OB.

Alternative does not destroy, treat, or recycle any identified oE.

TABLE 3.3 (Cont'd)
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3.5.6 Results of Comparative Analysis. Results of the comparative analysis of each alternative is

located in Table 3.5, Analysis of Removal Action Alternatives. Although Alternative 1 -No

Further Action did not meet the threshold criteria, it was carried through the detailed analysis for

comparison to the remaining alternatives.

3.6 SUMMARY OF REMAINING ALTERNATIVES

The protective and feasible removal action alternative for the M2 Parcel after the detailed

analysis is Alternative 4 -Surface & Subsurface Clearance of OE to Depth.
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SECTION 4

RECOMMENDED REMOV AL ACTION

4.1 INTRODUCTION

This section presents the recommended removal action for the M2 Parcel at FMC. Based

on the risk identified in section 1.5 and the analysis of removal action alternatives, Alternative 4,

Subsurface Clearance of OE to Depth with LUCs in the form of education of construction

workers in the hazards associated with OE and the proper action to be taken if any suspect item

is identified (i.e., notifications) is the recommended removal action.

4.2 RECOMMENDED REMOV AL ACTION

The recommended removal action for the M2 Parcel is a Subsurface Clearance of OE to

Depth with Land Use Controls. This alternative satisfies the evaluation criteria because it will

meet all of the removal action objectives in an acceptable amount of time, pose limited threat, is

readily implementable both from a technical and administrative standpoint, and can be

accomplished at a reasonable cost. This alternative was selected after evaluating all the

alternatives separately under each criterion. Following the screening of the alternatives, this was

the most protective and feasible alternative that would allow for the intended land use which is

commercial development.

The cost estimates prepared for the removal action are based on clearance of the areas

indicated in Table 3.5. Detailed estimates for surface and subsurface removal are included in

Appendix E.

4.3 RESIDUAL RISK.
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4.3.1 Although it is anticipated that the removal action will serve as the final remedy for this

site, there are several requirements that must be met to ensure the effectiveness of the action

(Table 4.1). Several detection technologies have proven that they can detect the types of

potential OE suspected at the M2 Parcel at the expected depths that it is estimated they will be

encountered. However, the effectiveness of the removal is not limited to the detection capabilty

of the technology that is used but in the effectiveness of all the technologies/processes that are

utilized for the removal action. Thus, it is critical that an effective Quality Assurance/ Quality

Control (QA/QC) program be implemented to ensure the effectiveness of the removal action.

The contractor shall outline a site-specific and technology/process QC program in the site-

specific work plans that identifies the data quality objectives and how he will achieve them.

This plan will be reviewed subject matter experts prior to the contractor receiving approval of

his plans. The contractor will also be required to demonstrate that the technology(ies) that he

has selected will achieve that data quality objectives. This will require initial data validation be

performed by the contractor .

4.3.2 In addition, the Army is responsible for Quality Assurance over the removal action to

ensure that the initial plans are not flawed, that the removal action is being performed in

accordance with the approved plans and that it is achieving the desired results. This will be

achieved through reviews by subject matter experts to ensure data quality objectives are being

met; on-site monitoring to ensure approved procedures are being followed; and data validation

to ensure that the removal action has been effective.

4.3.3 As part of the removal action it is recommended that Land Use Controls (LUCs) also be

utilized to manage residual risk. A Land Use Control Assurance Plan or "LUCAP" is the plan

assuring the effectiveness ofLUCs at FMC. The LUCAP establishes a process for maintaining,

inspecting, and/or enforcing LUCs at FMC. The Purpose of the LUCAP is to implement

procedures to ensure the long-terrn effectiveness and viability ofLUCs to protect human health

and the environment.
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The Army may transfer or convey property in an encumbered status to ensure protection

of human health and the environment, to protect the interests of the United States, and to

facilitate community reuse of the surplus property. Appropriate encumbrances will be

determined on a site-specific basis and may be imposed prior to the selection of a CERCLA

remedy. Army policy, in accordance with basic principles of real estate law, is to transfer

properties with as few encumbrances as possible.

The risks identified at the M2 Parcel can be managed effectively through implementation

of a removal action combined with LUCs. In this particular case, LUCs do not prohibit

unrestricted use of the property. Any residual risk can be managed through education of

construction workers and notifications to property owners. The specific details of how these will

be implemented will be outlined in the Land Use Control Implementation Plan.

4.3.4 The Army will also perform reoccurring reviews of the site to ensure that the removal

action has been effective and that site conditions have not changed in a way that would require

additional remedial action.

4.3.5The Army is continuing its remedial and OE investigations ofFMC. The Army will issue a

final report following completion of all investigation activities. The Army's cleanup activities in

connection with this site have been conducted consistent with the provisions of CERCLA and

The results of theDERP , and do not constitute an admission of any kind by the United States.

investigations described above are based on the best available information to date and should not

be taken as a representation that other OE items could not be discovered at the site in the future.

4.3.6 Consistent with its obligations under CERCLA and the Defense Environmental

Restoration Program (DERP), the Army remains committed to responding to the discovery of

OE items associated with prior DoD activities at the M2 Parcel and will take such actions as

may be necessary to address the OE items. In the event that OE items are found in the future,

the individual locating the OB item should call 911 to ensure that the OB item is handled and

disposed of in a safe manner .
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